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OHEMHDP LR ZEEVEIBICTHRE h 3, Tilg
2 BHRAEETACEWCED. Pt (UXPd
1B RUC oBhbix BSR4 5T I3BAER
FIREACRONIEBE /A X2 KEL{FLIBBHT LN
TE&SH, CCTIE. THREB2, MIXE Aud. Si
0, ¢DELOBFEMEIMLE R EEMEBIERD, €
DEIE, FIZE. 20nmTH3B,
(0036) FHE 2 iALA h 2 FAOTELEHE
DEETHBPt. Au. Pd. Ag. Rh. Ir, C
uld., B, BHELEEZOILEE(LE SR
MBIIh Y, SE&LPHETH D, FHHB2WCHS
h3t#BOSio, . A1,0, . MgO. TioO, .
Li, O. CaO. ZnO. ZrO. Y, O, . Hf O
ZORIHOVLETNhD (RES i, N, . AIN, B
N. Tin. ZrN. GaNZDZE(tPMOL$hh»)
(RS iC. TiC. ZrC. TaCZOR{tHmDL
Th?) X, Si. Al. TiZHZOBEDPERLIBESL
BULixHKs. MR BR BESLOLE&MPBRIS,
[0037]®2iz. H1OEROBEOBSIFESE
DHEPIA ) R U EE g iR 553, 2Kt
T, HEHIIBILOREIH (kO e) Ry, &L
M%ZRT. M2 omAN A biiROEs (dM.7d
H) . @1 50mAAERBLiRomE (dM./d
H) TR TEH 20T, MR FRIOHEEER b

MR, TORDEBLEEESCEENE /4 XOPLIOE

SECHE MR AN S,

{0038) M3k H1DOBKILHELEFEO—FIC—F
FEBOESEZRRRUBE L/ L EOHLEA~NY FIL
ZiRY., B3k T, #MElEf (RS (MHz)
2RU. #E 2 4 XL~JL (dB) 2579,
(00338 H3IRVHE] 6 ODFER~Y FILE, HIR
M2, SAVFOHFIANT + 2 LT, #+hehE ]
RURE1 4 OBSEFIREEZThZhlEL, 2057 4
A D RBRAN v FIEH 3 21E0HEED 1 5m,sec X
ALHcEERIE. iEFS v ZiEMNL. 2 um®OMR
~y F (BSEh~v F) CRAGEEMS50MHz OES
%, RIRIhIcHEKECRR AL, 2oRRMEE %L
BEFI Y VEMN0. SumOMRAy FTHYELT,
BELIcbDTHS, RIIRVE]L 6 DEFEANINLE
HET 2L, E3OAMNEL 65D 7 £ X LI
T eEhnndg,

(0040) H 1 OBKECSFEOTHIB 3D —5 »
FOAUWDHEIEE (%) &, BhiCEEHh 3 A u %R
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(%) EORMOBFEE. N4 KistthB e LTRRL
Yoo COBEOEROTHBIZMMTI2AURIFS IO
. OB, Au:60%. Si0, : 40%Th-
.

(004 1)R5c, M1 sl ABAERZREICIIT
AHEBEI/LRBLIBITISIC oBOEZ A0, 6nm
M50, 5nmiCEEL. FIHM0. 8nmOPdE%:
B2l nmOP t BREES S L3, THE 3 %,
BEIMN20nmdD (Aut+Al, O, ) Bha, JEXH
20nmdD (Pt+Al, O, ) BZZEZEERELNIBEII
5., THUBIDDOP t O&EEE (%) (T 5EBEA
MO HIHe (kOe) RUMEEH A XDtE (S
N) (dB) &OMOMFRE. HHdhiREE LTl d
DTHb, TOHRE, HEMN2., 50F0HS5 ABF
1 AV LI, BREREEEZZhThREL. €074
A0 BBy FICH T 5863 EH 1 5m.sec Lix
B23LHICHERX B, 28k F Ty 21N 1. 2 umdMR
~y F (BKER~» F) TEAHEBEMS5O0MH z D54
., BRE S hIcBREosRRIcEesR L, TORRESS
WS o ZEM0, 9 umMR~y FTEHEL, €20
BEEFESHO5 OMHzDESE, OMHz»580M
Hz 2 TO/ 4 Z2E\H L/ { TEEEDOLEAE S, /N
El,

(004 2) Xic, BE6%2SHEL T, FRIHDOERDE
BROMSEHHMEEOMOEI 25T 5, T ORISR EIsHE
T, BikRl, BEEE2. THEIRUEEES IH1
DOBSTESHREDO—F LB Ui DT, 20D AEHER
L. FBERIEFEB4 O OWLTHT S,

[0043) LTaT, I1IGRURIIS BSEOsEE
Tk, MEBBKARR4AMEL RS L, BERORAK X
b, Whombl ki s 4 XhmL <, 52544 X
e (S/N) MEET S,

(004 4] 20T, COBIIMEGORBRESSIR
fB4ix. Pt (XEPd@B) RUFCoEdhiiz 21HE
BSGCREM. Pt. Au. Pd. Ag. Rh, Ir®
ALAHEEEOSEBOLThME, Si0, . Al, O
s . MgO. TiO, . Li, O. CaO. ZnO, Z
rO, Y, O, . Hf OFOB{tYOLThh (LS
i, Ny . AIN, BN, Tin. ZrN., Ga NZ®D
FmoLnThin) (XESiC. TiC, ZrC. T
aCHEORIMOWT hid) LOoEEHE»S R, E
N0, 3nmElEl OnmUTORMBE Ick - T,
GHoBICSEINh THEEEIN S,

(0045) HBBKENFEAMNCOLO>ITHRINT
WaCEicky, AEEIKE-T, Pt (UEPd
JB) RUC o @M 56 12 DHEBHKECHBICIs 1T 2 /A5
DREPMALNT, TOHRBBKELFZBAIEL TH.,
2 A ZDWMMBIME Ah 3,

(0046) AHBEDEIN0. 3nnkDENIES
i, ol s A XBBIEMNESNT. X, 10 nmE



1
NEWEESIE, BRBSERER4DEIBECLDAF
T, SEEURFCT 2B MITA L 2 5,
[0047) NeDPFiTIE. BEaH, FHAE EXH
0. 6nmOPdRELE, EIH, FlAE 0. 6nmd
Col@éh, #h®Fh2 Oy >ZAEKEEIhKPd
BRUCoBMHILS 3 0HDOBRMA I ZBBRGILF
@%. PAE JEIMBO. 6nmd (Au+Si10, )
Bt 2HOAMHBEILEL->T, 359ELT. 10
M ODOP dBRUC o BSET 3,
(0048) ki, B7%28BLC. ARAOFEKEOR
BEOBKEHMEFEOMOFIEZRIT 2, T OMKESERHE
T, #iRl, #£EE2. ERBMKEEE 4 RUERER
51X 1 OBEEFREO—FILEUROT, €DHN
2EHRT 5,
(004 9] commRIFMAL, BEE (FIAL 1
nm/EOT i) 2%AL T, & (FIXE, SR
) 1 LlicEEEmIhic. NiFe. CoZr. Fe
NZEOWTNPI LI 5HBHR 7 L. TOKBHEE 7
rieEesidhic, Pt, Au, Pd, Ag. Rh. 1
r. CuDHECIEBEOSIEDOThhr e, Si
O,.Al; O, .  MgO, TiO, . Li, O, Ca
O, ZnO., ZrO., Y, O;., Hf OFOEHLYIDL>
Thd (XiESi, N, . AIN, BN, Tin, Zr
N. GaNFEOE{YIDOLThMn) (XESiC. Ti
C. ZrC. TaCHORtBD\Th) tOESH
b5, BE3B1Inml 3 0nmBUTOEIOE
EHEIE 8 &, TOEEHMIE 8 O LICKRIN/. P
tE (IxPdR@) RUC OE#’B&;&EE%E&%E
4LE2HT 3,
(0050 &¢. HERFABLIGROTHIIC. &
HttEAE S 5. KEEBBVHBICEIT S C LTS
hTW38, Z2ORME. BREFRO 2 £ XHgm3T 2
TEMBE, TCC, bABOXS K, GREET &, &
BELRERE4 Lo, LRoEEHERB S 2 nfad
3L WRECRBTRET L A X2EHAT D LEMT
x5,
(0051 ) EHEMEBSOEIE., I1nmkDiEHE
Ei. 4 XEFEHRIBEHNT, 30nmihENLE

B, FEBSEREEL L. KEEE T & OROEEAS

SEh X C. BREER 7ic L3 LD BEMNI i
5. :
(0052 ®TOFITE, EEETELT, FHIX

X, NiF eBE2RL, HEMEE8 LLT. FIAIX,
EXIM10nm?d (Au+Si0, ) BEHL. EER
KECiRB4 L LT, HaH, FAE. 0. 6 nmDPd
BE. HEH HIZE 0. BnmDCo@eM 2h
FHh2 0T >EECTHEIN K ODERAL TS,

{0053) Kic. I8%EEMLT. FXRPOERODI
FEOMKEFEEOMBOMESINAT 5, COBKRIRR
T, ®BiRl, #EE2. THE3, BEBSEIRE4
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RUMZER S I | OB EO—FERBC 2D
T, TOHPLET S,

(C054] H1DHMKA[SCFEIEICHBNT, HE5HE»
512 2 i@ 3 FLOBRBHMEEIFE 4 HNEL &, (FEH
OFILMEL S,

{0055 ] cOMAIMFEEE. B 1 FEIBRE0H
ki, FEEMECRE4 L. THIB 3 & O
i, Pt, Au., Pd. Ag, Rh, Ir, Al. N
1. CuFOAELCIAEHREDOEEOWLTHhY (RIFZD
EBOESEDONTHhL) 6420, 0. 3nmblESn
mELTFOE S OEBIMETHHIE 9 MAEE LH 6N T
B36DTHD, COFBHETMFIE ONELCE -
T. HEBYMKECIRE 4 NEVESOEBHO KT ZIH|
TECEMTES,

(0056 ) R8somficlk. BIFHIETMHIES . FH
A& PtEm»bizs,

(0057) XK. AW DTHAT 2, #hehb
]O, JEIM0. SnmOPdEE, EIMN0. 6nm
DC ofBE EZHKHEBL CHRBHAICHHS 4 2k
L, PtHM50%. Si0O, H50%»5k3, JEI
30nm® (Pt+S 10, ) BEE, FBEESAER
B4 RUTHREBIEIWC, Pdh 63 EEHETONSEIE
SEMAL. TOMOWAIE S8 LERE U kRISE05%
BEICBWT, PAdEOEEL, HERSEEB 40O
B (He) (kOe) &ORIOBIEERT Rk
%, HOWTFY., PAROEAM3I~5nmD&E &, (B
W (He) HiE—2 (£20E-—2fHIE, B82. 5kO0
e) &z 3,

([0058]Xic, M1 0%2&8RBLT. ARIBOFKRD
FEREOBKRISRMEEOMORZEHIAT 5, < OBILE0R
BRT, HRD, ENB2. THE3RUERESES ™
6 ODMTIEFRIEO—FIEFIU kDT, T OHIPEEE
T3,

(005 9] H6omAdgkicisnt, mEStHhly
LI 3253 HE6 Ik > THF S hIEBEK[SIRE4 D
ZEENEN L, FBHOFIMBEL S,

(0060]#CT, COMI 0B CHEEEX X
6 ({72 RESEDS A Jo\ N T . HBMSEAE 4 05
BB > CTHREINEBELE. SHIEE6 LORIC.
Pt. Au. Pd. Ag. Rh. Ir. A1. Ni, C
UEORLCMEBSEOEBOLThL: (XiZ20OLBO
&0V Eh») MEY. 0. 3nmElE5n mETF
DOEIOFEEHETNHBIOMNAEELHANTRI S
DTH5, COFBHETHHEBIONAELEL->T. 18
BESIERE 4 OSWE6 L » THE & h & B
WISEORBHOBT MG 2 L MBTE 3,

(006 1] ki, @1 0DOBISSRBHEORIDZETH
ZAS 3. 6 OMSEIHEEICL T, EESHMEL
S 2 THIR 3 LOBBESGRE4 Hiln s, FREhH
DFLMEC B,
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{00B82) HI1 0DHELAESHMUEDOFIOELFE. X
mEERT 5. M6 IRAHEARHIAIC LT, 18
[EHKEIRRE G, FEHETINNEEES. AR
BEEiFEE, THIBEOMIIK., P, Au., Pd. A
g. Rh, Ir. Al. Ni. CuBOmE.LIERSED
LBOLThY (REFFOEBDEEDLTHhM) MH
29, 0. 3nmPlES nml FTOEIOREIHETHR
FIEBAEELDGhTRELDTH D, CDFBIKE
THOHIBONAEICE > T, BEBHSEERBBEAAEED
FRADEBETAHNT I ENTE S, COBESDER
FHETIOHEIB S, FIXE. PtEMhix3,

(006 3] X, E1 0 DHFIDORBOZERAFI% 3T
3., COthOEEFAOBmSIREHE, MRE2ERdT 2
4. H1 0 Dol&EtFE E L RIFRIC, ERMKECRED
SRBILL > THEIZIhIcEBLE, FEBEOMIWK. P
t. Au. Pd. Ag. Rh. Ir. Al. Ni. Cu
ZOHOEREOEBOLT hA» (RETDELBDOS
OWLThD) 540, 0. 3nmESnmbllToD
BEXOEBHETHHB I MAELELDHOh TR S LK
. {1 0GRy, HEEELEEL. THHRED
ficd, Pt, Au, Pd, Ag. Rh., Ir, A,
Ni. CuZORELTEREOSBOVLEThD (Xide
DLFEDEEOVTHhD) 572D, 0. 3nmblES
n mETOEIOFEEIHETHHIBBAEY LbshT
5HDTHB, COBKESFEFCINE, ERBER
SCERBADORFERHHETHHBONMECE > T, BEMS
EIBOSERBIC L > THE I h I ZBHHENMPSOR
BHOETEZ T2 &b TE 2 & Hic, FAERRSR
$3IE & THUE & ORI ORBIMETIIRIBOATEC L -
. HBBSAIHE 4 BHE RS DERDOIET 2k
FTHRLEMTES,

(0064]Kic, M1 1%ZBBLT, XRIBPOIHED
JEREDIER[ERREDOMDFI% RT3, T OBKECH
AT, Bl #5E2. BEEkEEE4,. RER
5 RUEEIERE 7 (XX 7 OBEKLIREEO—FEB U it
DT, TOHEEZHET 5,

(0065) @7 OBIECIFIEICIL T, WEHEE
8 LOEBBSEER 4 BHEN L, EROIOFDDE L
3,

(0066) #CT. M1 | OMKEEEFEEE HT7TO
BRI LT, FABRSAIIEE4. &, HAHH
@8 LM, Pt. Au. Pd. Ag. Rh. Ir.
Al. Ni, CuZEomtiiE#hE0SBOLTh»

(RiEFBEEOEEOVLTHhMN) A, 0. 3nm
LIES n mEIFOE S OFRBIETINGIRE 9 2aEe L
$H3, TOR] 1 OBSREFEARICLI NI, TORE#H
BTHHEIDNERE - T, HEBKSECRE 4 L
Td, RENMETEZMFEI¢ 2 EMHTES,

(0067} 1 OFITHE. EEBHGRGR4LIE, 8
EHEITB 8 ORI, FENHETIHFIBO L LTD, #l
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Zif, PtBEAEELDTLS,
(0068)
(FEhaf ) X, ©1 20XRHE2BL T, AFEBHDRE
DI RE OSSR IFOERFIORBIEE L. T ORHE
EOMK[EREEOFRBN (kOe) RSN (d
B) &%&TT.
(006 9] Efeflaid, X8 OO ECFRIGEEIC
BU. CrZ2FRHMELTELEINO. 5nmdDCo
j&. Hlb, CoesCryesd. EENI nmOPdRBHE
heTh3 O >REHEBI W ERBEKAREL,
BREETENEFNE ONDA g RU2 0% DA g UM
gODEEMHP LIS, BEEH 15 nmDOTihdEF
I AWRECIFEAIC sy T . FABREAKEBBRU TIHE
fdic, Pd@hbsizs, JEIHM3 n mDEFEIE T
BENAEIEOSDT, EBHRUS /NIZ, €hEh
2. 6BkOe, 28dBTH5.
(0070) F=hFlbix. E1 0 DFAEOELFOBR
SHBMACEL. CrA2FH ML LTELEIMO. 5
nmDCof@, BB, C0,;Cr,;&, FEZH1 nmdD
PdEMEtheh] b T >XEHBI hHEBHE
SFEE. KELETENENE O0XDAgRU2 0%D
AgRUMg OOEEGHEIMLEIR S, EXIMB15 nmd
TiHIEE 2 F 3 2BEREUMHFL LT, FERSEF
B, Bl TEheh8 0%DAgRU2 0% DA g
RUMg OOBEEMHEIMPGR2E,. 2hEhEIHMN3nm
D, 2HOHWBIC L >T. 3HHEIhsEtic, BB
MR AU TR, ESH3 nmDOPdEH»5
1A IERABETHFHBEZNEI DT, FERESIRY
S/NiEeh&h?2. 2RU32ThHhS,
(007 1) ZEiEflcd. B1 0DAUOEHFIOBE
SR FICEL, CrE2ffigL LTELEIMN0. b
nm®DCofd, Blb, C0,;Cry &, FIMN1I nmdD
Pd@EMEhehl O >ZEIERI hIGEBRA
B E. KEILTCENRENE8 0XBDAgRU2 0%D
AgRUMeg ODEEMEIPHL S, HEMN15 nmd
THIEE 23 SB[ VLI T, BRI
Bh, AR TEhTh8 0%DAgRFE20% DA g
BUMg ODEEMEINLL2E, Th€h/EIS3nnm
O, IMOGHBICL-T,. 4H5EIHh3EHIC,. @B
BEiiE R THIRMIK, EXB3InmndOPdEH,»H
LA FEIIHETHFIB AN EI EbOT, BREARY
S/N@EZhZhl. TR33Th5,
(0072) EDOFEEd X R1 0 DHEUDMMOER
PIOMKESHMEACIE L, Cr 27 ML LTESTLES
0. 5nmDCofd, B, Co,Cr, &, ESIMN
1nmOPdBMAEhENh 1 0T O>ZHEICIEB Thic
HEBSEEREs., Bkt h®h80%DA g U
20%DA g RUMg ODEEMEIMSILE, 3 D5
rEC4RBCHImEIh, HRBLIRED 3 0 S5
TABRAENINICEBDHS EDOWThhr LB LED
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i, Pd@h o 2BEMETINHEA2ESS 5 L
ic. BEPKEGEEL. ABILTEhTh8 0%0DAE
RU20%DA g RUMg ODHEHESH BN & 1 3 TiuE
ORI, PAdR»AIZBEZMNM ] n mOFEEHETI
FIBBNAEELHENTREHDT, TORBHBRUS
Nixgh®h2. SRU3I6THS,

[007 3) CDNR1 2DOFHEFHDREHRUPS /N»
5. 6. A8 KRN 0 OHEMOBEECFEE T,
BEEESEFEB OB L2988 EMPT L. S/
NEHE I3, FBHEETEL T 2EmICH S
A, PdBOMSEFEEINETOGHRBLRILZICLILES
T, TORBHETEZAHIT 2 EMTEB LWL, S
SNOEFLREINZC LMHHM S,

(0074} Ric. M1 30RMBEBLT. ZREO
EEOR BEOBIEFREORHBAR U C N L8~
EERFIOBTESFRADRE SN (kOe) BRUS/N

(dB) &%77.

{0075) ek, EEH0. 4 nmdDC oBRY
BFIN0. 6nmOPdREEEHhEh 2 OKIDOFEHI
EhICERBSEREOTEIC. EEH20nmdPd
BAEE L B&GGSME T EBAIRUS /NBEN
Zh3. 4k0e. 12dBTH53.

-{0076) Eheffleid. 1 OFRIEL. BEb

0. 6nm®DCojEE, EESMN1InmDP t)dELMh £
hehl b >ERINCHEBEAIEE L. FHtE
TENENRTO%DRhE, 30%DTiN&EMBIL3
HEMBIOTHIR L » 54 2BASFEE T, TOHER
HRUS /Nidgh€h2. 2k0e, 28dBTH
5,

(007 7) FEhaflf k. M8 DMBEWBL . EIH1
nm®PCod, EIMNO. 5nmOP tBEM £hE
h3 03 >HEEEI N HEBHLAEEBL,. 4
TZ2hZh60%D ] rBUF40%DS i, N, O
SHEDLLELZAEIBA40 nmOTHRBE LTI IELA
SR BT, BMEBKEEBRUTHIBHIICES
M3InmDP d@h 6L LR HET IR ZAEFEEL
HIIBE T, ERHEAIRUS /NEZEh®hl. 7, 25
ThHD,

(007 8) Eheflgid, M8 DMEUCBL., HIM1
nmdCo&. EIN0. 5SnmDOP tEALEM, Eh¥E
hl Oy >ECREBIhcEBRACEEE. KF
Lkt 2hZh5 0% DP t U5 0%DS i, N, 5
AHEIMN2 0 nmOTFHEL 257 KRS
BT, HBBSERBRUTIBBECEZIAA3InmO
PdBH & 58 HETHHRE 2N EYE LDES
T. BEHBRUS/NiZZzhZhl. 5. 30TH3,

(0079) FEflhix, M1OFEMBL., HIH
0. 6nmODColEL, EIMHNInmDOP tELMEEH
FTh2 o3OS hcEEB&csE s, FHEttc
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SR THIRE & 5 Ir 2GAEFMEA T, TOEBH
RUS/NFZh€Eh2. 3kOe, 33dBTHh53.
{0080 =5Eflild, M8OFHCI/FL, RN
1 280EZMB0. TnmdDCofB. B, CosoN i
WEE. EENM0. 8nmDOP tiEM, #h&h 3 0
IOEEICER IR CEBEKEEE L. &8k cegh
Zh70%0OP tEL, 30%DY, O, ¢hbizdHE
HHENA L ZEZXM ] S nmOTHEML S 2 L5BEAS
REICIeWVT, BEBBSGRERUTIEBREIKC, E3
M3InmDOP t Bhb25H50HBENELIEES T, 8
RARUS /NZTh&h2. 0. 30TH5.,
(0081 ) sEhEbl i, M1 ODIBEL., HEEXM
0. 6nmdOCofEL, FINO0. S5SnmdOPdEEN
FHIZHER I CHEBBRGRESL, 2OEBES
SURBAS. (AL CEN®ENI 0%DAWRU]1 0%D
Zr NiphixBEIMN5 nmd 1 OB X - T,
2B h3 e, HHRB LA hIcEBRA
B LEOBIIC. NiwFe,sTa, PEIRBEIMN2
0 n mOFEEHE TR Z/ri8E U shc g mze ik
T. S/NX32TH3,
[0082)
(REBOZHIR] 1 OXxRBHICELhIEZ, P tE (P
dE) RUCoR@r 5 2EBEGEERE. EOER
ERECSRB IO 2T HE & 259 ZRERECHEF IR (RIS
W, iR, Pt. Au. Pd. Ag. Rh. 1
r. CudmirTEEOEBOLThME, S i
O, .Al, O, , MgO, Ti1O, . Li, O, Ca
O. ZnO, Z10. Y, O, . Hf OZ0®{ iDL
Thh» (Xi&Si; N, . AIN, BN, Tin., Zr
N. GaNZoZE{tPoLdThh) (XESiC. Ti
C. ZrC., TaCHOR(LPDVThr) LOEEH
s rEasHHBICCHEREh T30, BEH
KECSRBC IS DB/ f ANKIBCEL LT, HHEE
EMFRICAT BRI RS EEE L L EMTE S,
(0083 F2oARMICIhIE. PtEB (EPd
) RUC o B 5H i 2RESARFBEE T LBAR
IR A LT, BEERAEHEE. Pt, Au, P
d. Ag. Rh., I r. CumfLyEEEO&ED
Thirs, Si0, . Al, O, . MgO, Ti O, .
Li, O. CaO, Zn0O. Zr0O., Y, O, . HfO
EZORIEMOLETR? (XS i, N, . AIN. B
N. Tin. ZrN. GaNZFOEtPYDLxThh)
(RiZSiC, TiC. ZrC. TaCZo{tPoi
Thh») LoEeME»LLRY, JEEA0. 3nndlk
10 nmIUFTOMRBICL>T, EROBISEINT
20T, BREBSEGENEL TS, BRNOKAE
WRT, S/NOELLEMFT 2 LOTE HBTESF
WEZBRT EMTES,
(0084 ) F30FRPIINIZE, PtHE (XEPd

ThThT70%DAud. 30%DS i CLbd S0 B) RUC oBrHILIWEBHIIURBL. TORBR
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KERBICHT 5 THIEE EH T SBEREFEE 0
T. Fi@id, Pt Au, Pd, Ag. Rh, Ir,
CuDRLIIEHEDREDOThAPLE, SiO, . A

1, O, . MgO, TiO, . Li; O, CaO, Zn
O. Zr0O. Y. O, . Hf OFO{LOLThhr
(X&S i1, Ny, AIN. BN, Tin. ZrN. G

a NFOZILPOLTFhd») (XESiC. TiCc, Z
rC. TaCEDORILPDWLITHhL) LOEEHE»A
RABPEMEIBIC TR IO T3 L. BREgaER
Falx, Pt., Au, Pd. Ag. Rh, Ir, Cu®
CEREOSEBOLThME, S10, . A1, O
s . MgO, TiO,,Li, O, CaO, ZnO., Z
rO. Y, O, . Hf OF0OB{tHMOLThh (XS
is Ny . AIN, BN, Tin, ZrN, GaN%D
Z{tPonshh) (FSiC, TiC. ZrC. T
a CHEORIIOW T hd) LOESHEIMNEZY, &
EMN0. 3nmlll]l Onmld FOLEBICL-C. 18
HOBAHMINTROT, AEBLIAREEICKITS
B /A ABKIFCHLD LT, SilEREFICIAHEK RS
LT, ERBKEHEENIEL TH, SROAZN
AT, S/ANOLLEZWHIST 2 LDTE ZHKFY
k2B emTEs,

(0085 ) BADKERBIcLhiE, NiFe, CoZ
r. FeNSEOWLWThhh o6 28EHB L. OB
R LickIh’c, Pt. Au. Pd. Ag. Rh,
[ r. CuoDHELCEHEOEBEOLITAME, Si10
:  Al, O, , MgO, TiO,, Li, O, Ca

O. ZnO, Zr 0O, Y, O, . Hf OZDOBRILNDL>
Th»r (XiESi; N, . AIN, BN, Tin. Zr
N. GaNZOEMOWLIThDd) (XS i1C. Ti
C. ZrC., T aCHOR{tHOWThir) LoBEEH
Brsin, BEEIPB 1l omllE3 0O nmlTOREIO®E
EHrEgL. TOHEMEBOLICEREh., PLE
(XEPdRE) RUFC o B 52 2 BBHEAREEL %
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* NOTICES *

Japan Patent Office is not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original precisely.
2. **** shows the word which can not be translated.
3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1] A laminating magnetic-recording layer which consists of a Pt layer (or Pd layer) and a Co layer A substrate
layer to this laminating magnetic-recording layer It is magnetic-recording data medium equipped with the above. The
above-mentioned substrate layer Either of the metals of face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir, and
Cu, SiO2, aluminum 203, MgO, Ti02, Li2 O, CaO, either of the oxides, such as ZnO, ZrO, Y2 O3, and HfO, (or Si3
N4 --) It is characterized by coming to consist of composite-material layers which consist of one (or either of carbide,
such as SiC, TiC, ZrC, and TaC) composite material of the nitrides, such as AIN, BN, Tin, ZrN, and GaN.

[Claim 2] In magnetic-recording data medium which has a laminating magnetic-recording layer which consists of a Pt
layer (or Pd layer) and a Co layer the above-mentioned laminating magnetic-recording layer Either of the metals of
face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir, and Cu, SiO2, aluminum 203, MgO, TiO2, Li2 O, CaO,
either of the oxides, such as ZnO, ZrO, Y2 O3, and HfO, (or Si3 N4 --) It consists of one (or either of carbide, such as
SiC, TiC, ZrC, and TaC) composite material of the nitrides, such as AIN, BN, Tin, ZrN, and GaN. Thickness by 0.3nm
or more fragmentation layer 10nm or less Magnetic-recording data medium characterized by coming to be divided into
two or more layers.

[Claim 3] A laminating magnetic-recording layer which consists of a Pt layer (or Pd layer) and a Co layer A substrate
layer to this laminating magnetic-recording layer It is magnetic-recording data medium equipped with the above. The
above-mentioned substrate layer Either of the metals of face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir, and
Cu, Si02, aluminum 203, MgO, TiO2, Li2 O, CaO, either of the oxides, such as ZnO, ZrO, Y2 O3, and HfO, (or Si3
N4 --) While consisting of composite-material layers which consist of one (or either of carbide, such as SiC, TiC, ZrC,
and TaC) composite material of the nitrides, such as AIN, BN, Tin, ZrN, and GaN The above-mentioned laminating
magnetic-recording layer Either of the metals of face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir, and Cu,
Si02, aluminum 203, MgO, TiO2, Li2 O, CaO, either of the oxides, such as ZnO, ZrO, Y203, and HfO, (or Si3 N4 --)
It consists of one (or either of carbide, such as SiC, TiC, ZrC, and TaC) composite material of the nitrides, such as AIN,
BN, Tin, ZrN, and GaN, and thickness is characterized by coming to be divided into two or more layers by 0.3nm or
more fragmentation layer 10nm or less.

[Claim 4] Magnetic-recording data medium characterized by providing the following. A soft magnetism layer which
consists of NiFe, CoZr, or FeN Either of the metals of face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir, and
Cu formed on this soft magnetism layer SiO2, aluminum 203, MgO, TiO2, Li2 O, CaO, either of the oxides, such as
Zn0, ZrO, Y2 03, and HfO, (or Si3 N4 --) It consists of one (or either of carbide, such as SiC, TiC, ZrC, and TaC)
composite material of the nitrides, such as AIN, BN, Tin, ZrN, and GaN, and thickness is a with a 1nm or more
thickness [ thickness 30nm or less ] composite-material layer. A laminating magnetic-recording layer which consists of
Pt layer (or Pd layer) and Co layer which were formed on this composite-material layer

[Claim 5] Magnetic-recording data medium characterized by consisting of either of the metals of face-centered
legislation structures, such as Pt, Au, Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of this metal)
between the above-mentioned laminating magnetic-recording layer and the above-mentioned substrate layer, and
making a with a 0.3nm or more thickness [ thickness 5Snm or less ] coercive force lowering control layer come to
intervene in magnetic-recording data medium according to claim 1. A

[Claim 6] In magnetic-recording data medium according to claim 2, between each class divided by the above-mentioned
part fault of the above-mentioned laminating magnetic-recording layer, and the above-mentioned part fault Magnetic-
recording data medium characterized by consisting of either of the metals of face-centered legislation structures, such as
Pt, Au, Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of this metal), and making a with a 0.3nm or
more thickness [ thickness Snm or less ] coercive force lowering control layer come to intervene.

[Claim 7] In magnetic-recording data medium according to claim 3, between each class divided by the above-mentioned

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3 A%2F%2Fwww4.ipdl.jpo.go.jp%2F Tokujit... 3/3/2004
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part fault of the above-mentioned laminating magnetic-recording layer, and the above-mentioned part fault Magnetic-
recording data medium characterized by consisting of either of the metals of face-centered legislation structures, such as
Pt, Au, Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of this metal), and making a with a 0.3nm or
more thickness [ thickness 5Snm or less ] coercive force lowering control layer come to intervene.

[Claim 8] Magnetic-recording data medium characterized by consisting of either of the metals of face-centered
legislation structures, such as Pt, Au, Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of this metal)
between the above-mentioned laminating magnetic-recording layer and the above-mentioned substrate layer, and
making a with a 0.3nm or more thickness [ thickness Snm or less ] coercive force lowering control layer come to
intervene in magnetic-recording data medium according to claim 3.

[Claim 9] Magnetic-recording data medium characterized by consisting of either of the metals of face-centered
legislation structures, such as Pt, Au, Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of this metal)
between the above-mentioned laminating magnetic-recording layer and the above-mentioned composite-material layer,
and making a with a 0.3nm or more thickness [ thickness Snm or less ] coercive force lowering control layer come to
intervene in magnetic-recording data medium according to claim 4.

[Claim 10] Magnetic-recording data medium by which thickness of each class divided by the above-mentioned part
fault of the above-mentioned laminating magnetic-recording layer is characterized by coming to be set as 3nm or more
20nm or less in magnetic-recording data medium according to claim 2.

[Claim 11] Magnetic-recording data medium by which thickness of each class divided by the above-mentioned part
fault of the above-mentioned laminating magnetic-recording layer is characterized by coming to be set as 3nm or more
20nm or less in magnetic-recording data medium according to claim 3.

[Translation done.]
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DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[The technical field to which invention belongs] This invention is applied to a hard disk, a magnetic tape, a floppy disk,
a magneto-optic disk, etc., and relates to suitable magnetic-recording data medium.

[0002]

[Description of the Prior Art] The heat demagnetization to which record magnetization decreases the magnetic recording
within a field to magnetic-recording data medium in connection with the densification of recording information
according to the passage of time is posing a problem.

[0003] There is a vertical magnetic recording as one of the technique of solving the trouble of the magnetic recording
within a field over this magnetic-recording data medium. As a magnetic material of this magnetic-recording data
medium for vertical magnetic recordings, the CoCr alloy is studied widely.

[0004] However, since the vertical magnetic anisotropy of the CoCr alloy as a magnetic material of magnetic-recording
data medium for vertical magnetic recordings is smaller than saturation magnetization, it has the defect that a vertical
remanence ratio is not set to 1. For this reason, a reversal magnetization field generates the magnetic layer of a CoCr
alloy in a long wavelength record portion, and it is known that it will cause a noise.

[0005] In order to solve this problem, as such a magnetic layer, there is a laminating magnetic layer which carried out
the laminating of Co, Pt, or the Pd by turns that what is necessary is just to use the big material of a vertical magnetic
anisotropy as a magnetic layer of magnetic-recording data medium for vertical magnetic recordings.

[0006] Conventional magnetic-recording data medium which used as the record layer the laminating magnetic layer
which carried out the laminating of this Co, Pt, or Pd to below by turns with reference to drawing 14 is explained. 1 isa
substrate, and although the construction material of this differs according to the class of magnetic-recording data
medium, it is glass plates here, for example. On the substrate 1, covering formation of the substrate layer 3 which
thickness becomes from Pt layer which is 20nm is carried out through the glue line 2 which thickness becomes from Ti
layer which is 1nm. On the substrate layer 3, covering formation of the laminating magnetic-recording layer 4 to which
the laminating of Co layer whose thickness is 0.6nm, and the Pt layer whose thickness is 0.8nm was carried out 20
sheets at a time by turns, respectively is carried out. On the laminating magnetic-recording layer 4, covering formation
of the protective layer 5 which thickness becomes from C which is 10nm is carried out.

[0007] The conventional field inboard and the conventional perpendicular direction magnetization curve of magnetic-
recording data medium which were illustrated to drawing 15 at drawing 14 are shown. In drawing 15 , a horizontal axis
shows intensity-of-magnetization H (kOe), and an axis of ordinate shows Magnetization M. The playback spectrum
when recording and reproducing the signal of constant frequency by the magnetic-recording data medium in
conventional magnetic-recording data medium illustrated to drawing 16 at drawing 14 is shown. In drawing 16 , a
horizontal axis shows f (frequency) (MHz) and an axis of ordinate shows a noise level (dB). In addition, about
assessment of the property of drawing 15 and drawing 16 , it mentions later.

[0008] :

[Problem(s) to be Solved by the Invention] By the way, since there is little generating of the noise in a laminating
magnetic-recording layer since magnetic-recording data medium which has the laminating magnetic-recording layer
which carried out the laminating of this Co, Pt, or Pd by turns has enough the vertical magnetic anisotropy of a
laminating magnetic-recording layer larger than saturation magnetization, but on the other hand there are many
transition noises, it is unsuitable for short wavelength record.

[0009] In view of this point, in magnetic-recording data medium which has the laminating magnetic-recording layer
which carried out the laminating of Co, Pt, or the Pd by turns, the transition noise in a laminating magnetic-recording
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layer tends to decrease substantially, and this invention tends to propose the suitable thing for short wavelength record.
[0010] By the way, when a laminating magnetic-recording layer becomes thick, the noise of conventional magnetic-
recording data medium which has the laminating magnetic-recording layer which carried out the laminating of this Co,
Pt, or Pd by turns increases according to buildup of crystal grain beyond the increment in an output, and it has the defect
that S/N deteriorates.

[0011] In magnetic-recording data medium which has the laminating magnetic-recording layer to which this invention
carried out the laminating of Co, Pt, or the Pd by turns in view of this point, even if a laminating magnetic-recording
layer is thick, buildup of crystal grain tends to be suppressed and it is going to propose what can control deterioration of
S/N.

[0012] Moreover, in magnetic-recording data medium which has the laminating magnetic-recording layer which carried
out the laminating of Co, Pt, or the Pd by turns, a transition noise decreases substantially, and while this invention is
suitable for short wavelength record, even if a laminating magnetic-recording layer is thick, it tends to suppress buildup
of crystal grain and tends to propose what can control deterioration of S/N.

[0013] By the way, in magnetic-recording data medium which has the laminating magnetic-recording layer which
carried out the laminating of Co, Pt, or the Pd by turns, when the soft magnetism layer was prepared in the bottom of the
laminating magnetic-recording layer, record transition can be written clearly, but on the other hand it turned out that the
noise in a laminating magnetic-recording layer increases in many cases. Here, it means that, as for the ability "to write
record transition clearly", crystal grain becomes small, and the magnetic interaction between grains becomes small, and
a blot of record transition decreases.

[0014] In magnetic-recording data medium which has the laminating magnetic-recording layer to which this invention
carried out the laminating of Co, Pt, or the Pd by turns in view of this point, while being able to write record transition
clearly by preparing a soft magnetism layer in the bottom of a laminating magnetic-recording layer, it is going to
propose what can control the increment in the noise in a laminating magnetic-recording layer by existence of the soft
magnetism layer. ' ,

[0015] By the way, Co, Pt, or Pd is set to magnetic-recording data medium by which the laminating magnetic-recording
layer which carried out the laminating by turns was prepared. As a substrate layer to the laminating magnetic-recording
layer, either of the metals of the face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir, and Cu, SiO2, aluminum
203, MgO, Ti02, Li2 O, CaO, either of the oxides, such as ZnO, ZrO, Y2 O3, and HfO, (or Si3 N4 --) If one (or either
of carbide, such as SiC, TiC, ZrC, and TaC) composite material of the nitrides, such as AIN, BN, Tin, ZrN, and GaN, is
prepared Although this invention person found out that the transition noise in a laminating magnetic-recording layer
decreased substantially, and suitable magnetic-recording data medium for short wavelength record was obtained as a
result of research, when the laminating magnetic-recording layer was thin, it turned out that coercive force declines.
[0016] The laminating magnetic-recording layer which this invention becomes from Pt layer (or Pd layer) and Co layer
in view of this point, It is magnetic-recording data medium which has a substrate layer to the laminating magnetic-
recording layer. As the substrate layer Either of the metals of the face-centered legislation structure of Pt, Au, Pd, Ag,
Rh, Ir, and Cu, Si02, aluminum 203, MgO, Ti02, Li2 O, Ca0, either of the oxides, such as ZnO, ZrO, Y2 O3, and
HfO, (or Si3 N4 --) In magnetic-recording data medium which prepared one (or either of carbide, such as SiC, TiC, ZrC,
and TaC) composite material of the nitrides, such as AIN, BN, Tin, ZrN, and GaN Even if a laminating magnetic-
recording layer is thin, it is going to propose what can control lowering of coercive force.

[0017] By the way, the laminating magnetic-recording layer which consists of a Pt layer (or Pd layer) and a Co layer, It
is magnetic-recording data medium which has a substrate layer to the laminating magnetic-recording layer. As the
substrate layer Either of the metals of the face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir, and Cu, SiO2,
aluminum 203, MgO, TiO2, Li2 O, CaO, either of the oxides, such as ZnO, ZrO, Y2 O3, and HfO, (or Si3 N4 --) Either
of the nitrides, such as AIN, BN, Tin, ZrN, and GaN, (or it SiC(s)) One composite material of carbide, such as TiC, ZrC,
and TaC, is prepared. Thickness by 0.3nm or more fragmentation layer 10nm or less [ a laminating magnetic-recording
layer ] Even if the laminating magnetic-recording layer was thick, magnetic-recording data medium which it comes to
divide into two or more layers could suppress buildup of crystal grain, and could control deterioration of S/N, but when
each class divided by the fragmentation layer of a laminating magnetic-recording layer was thin, it turned out that
coercive force declines.

[0018] In magnetic-recording data medium which has the laminating magnetic-recording layer to which this invention
carried out the laminating of Co, Pt, or the Pd by turns in view of this point, even if a laminating magnetic-recording
layer is thick, while being able to suppress buildup of crystal grain and being able to control deterioration of S/N, even if
each class divided by the fragmentation layer of a laminating magnetic-recording layer is thin, it is going to propose that
to which coercive force does not fall.
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[0019] By the way, the laminating magnetic-recording layer which consists of a Pt layer (or Pd layer) and a Co layer, It
is magnetic-recording data medium which has a substrate layer to the laminating magnetic-recording layer. The
laminating magnetic-recording layer Either of the metals of the face-centered legislation structure of Pt, Au, Pd, Ag, Rh,
Ir, and Cu, Si02, aluminum 203, MgO, TiO2, Li2 O, CaO, either of the oxides, such as ZnO, ZrO, Y2 O3, and HfO, (or
Si3 N4 --) It consists of one (or either of carbide, such as SiC, TiC, ZrC, and TaC) composite material of the nitrides,
such as AIN, BN, Tin, ZrN, and GaN. Thickness by 0.3nm or more fragmentation layer 10nm or less Although
magnetic-recording data medium which it comes to divide into two or more layers can suppress buildup of crystal grain
and can control deterioration of S/N even if a laminating magnetic-recording layer is thick On the other hand, if the
thickness of each class divided by the fragmentation layer of a laminating magnetic-recording layer is smaller than 3nm,
sufficient coercive force will not be acquired, and if larger than 20nm, sufficient noise reduction effect will not be
acquired.

[0020] In magnetic-recording data medium which has the laminating magnetic-recording layer which this invention
becomes from Pt layer (or Pd layer) and Co layer in view of this point, even if a laminating magnetic-recording layer is
thick, while being able to suppress buildup of crystal grain and being able to control deterioration of S/N, it is going to
propose that from which sufficient coercive force is acquired and sufficient noise reduction effect is acquired.

[0021]

[Means for Solving the Problem] In magnetic-recording data medium which has a laminating magnetic-recording layer
which the 1st this invention becomes from Pt layer (or Pd layer) and Co layer, and a substrate layer to the laminating
magnetic-recording layer a substrate layer Either of the metals of face-centered legislation structure of Pt, Au, Pd, Ag,
Rh, Ir, and Cu, Si02, aluminum 203, MgO, TiO2, Li2 O, CaO, either of the oxides, such as ZnO, ZrO, Y2 O3, and
HfO, (or Si3 N4 --) It is magnetic-recording data medium which it comes to consist of composite-material layers which
consist of one (or either of carbide, such as SiC, TiC, ZrC, and TaC) composite material of the nitrides, such as AIN,
BN, Tin, ZrN, and GaN. ‘

[0022] According to this 1st this invention, a substrate layer to a laminating magnetic-recording layer which consists of
a Pt layer (or Pd layer) and a Co layer Either of the metals of face-centered legislation structure of Pt, Au, Pd, Ag, Rh,
Ir, and Cu, Si02, aluminum 203, MgO, TiO2, Li2 O, CaO, either of the oxides, such as ZnO, ZrO, Y2 O3, and HfO, (or
Si3 N4 --) Since it consists of composite-material layers which consist of one (or either of carbide, such as SiC, TiC,
ZrC, and TaC) composite material of the nitrides, such as AIN, BN, Tin, ZrN, and GaN, a transition noise in a
laminating magnetic-recording layer decreases substantially.

[0023] In magnetic-recording data medium which has a laminating magnetlc-recordmg layer which the 2nd this
invention becomes from Pt layer (or Pd layer) and Co layer a laminating magnetic-recording layer Either of the metals
of face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir, and Cu, SiO2, aluminum 203, MgO, TiO2, Li2 O, CaO,
either of the oxides, such as ZnO, ZrO, Y2 O3, and HfO, (or Si3 N4 --) It consists of one (or either of carbide, such as
SiC, TiC, ZrC, and TaC) composite material of the nitrides, such as AIN, BN, Tin, ZrN, and GaN, and thickness is
magnetic-recording data medium which it comes to divide into two or more layers by 0.3nm or more fragmentation
layer 10nm or less.

[0024] In magnetic-recording data medium which has a laminating magnetic-recording layer which the 3rd this
invention becomes from Pt layer (or Pd layer) and Co layer, and a substrate layer to the laminating magnetic-recording
layer a substrate layer Either of the metals of face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir, and Cu, SiO2,
aluminum 203, MgO, TiO2, Li2 O, CaO0, either of the oxides, such as ZnO, ZrO, Y2 O3, and HfO, (or Si3 N4 --) While
consisting of composite-material layers which consist of one (or either of carbide, such as SiC, TiC, ZrC, and TaC)
composite material of the nitrides, such as AIN, BN, Tin, ZrN, and GaN A laminating magnetic-recording layer Either
of the metals of face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir, and Cu, SiO2, aluminum 203, MgO, TiO2,
Li2 O, Ca0O, either of the oxides, such as ZnO, ZrO, Y2 03, and HfO, (or Si3 N4 --) It consists of one (or either of
carbide, such as SiC, TiC, ZrC, and TaC) composite material of the nitrides, such as AIN, BN, Tin, ZrN, and GaN, and
thickness is magnetic-recording data medium which it comes to divide into two or more layers by 0.3nm or more
fragmentation layer 10nm or less.

[0025] A soft magnetism layer which the 4th this invention becomes from NiFe, CoZr, or FeN, Either of the metals of
face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir, and Cu formed on the soft magnetism layer, SiO2,
aluminum 203, MgO, TiO2, Li2 O, CaO0, either of the oxides, such as ZnO, ZrO, Y2 O3, and HfO, (or Si3 N4 --) It
consists of one (or either of carbide, such as SiC, TiC, ZrC, and TaC) composite material of the nitrides, such as AIN,
BN, Tin, ZrN, and GaN. Thickness A with a 1nm or more thickness [ thickness 30nm or less ] composite-material layer,
It is magnetic-recording data medium which has a laminating magnetic-recording layer which consists of Pt layer (or Pd
layer) and Co layer which were formed on the composite-material layer.
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[0026] The Sth this invention is magnetic-recording data medium between which become from either of the metals of
face-centered legislation structures, such as Pt, Au, Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of
the metal) between a laminating magnetic-recording layer and a substrate layer, and a with a 0.3nm or more thickness

[ thickness Snm or less ] coercive force lowering control layer is made to come to be placed in the 1st this invention.
[0027] In the 2nd this invention, the 6th this invention between each class divided by fragmentation layer of a
laminating magnetic-recording layer, and a fragmentation layer It is magnetic-recording data medium between which
become from either of the metals of face-centered legislation structures, such as Pt, Au, Pd, Ag, Rh, Ir, aluminum,
nickel, and Cu, (or either of the alloys of the metal), and a with a 0.3nm or more thickness [ thickness 5Snm or less ]
coercive force lowering control layer is made to come to be placed.

[0028] In the 3rd this invention, the 7th this invention between each class divided by fragmentation layer of a laminating
magnetic-recording layer, and a fragmentation layer It is magnetic-recording data medium between which become from
either of the metals of face-centered legislation structures, such as Pt, Au, Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or
either of the alloys of the metal), and a with a 0.3nm or more thickness [ thickness 5nm or less ] coercive force lowering
control layer is made to come to be placed.

[0029] The 8th this invention is magnetic-recording data medium between which become from either of the metals of
face-centered legislation structures, such as Pt, Au, Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of
the metal) between a laminating magnetic-recording layer and a substrate layer, and a with a 0.3nm or more thickness

[ thickness 5nm or less ] coercive force lowering control layer is made to come to be placed in the 3rd this invention.
[0030] The 9th this invention is magnetic-recording data medium between which become from either of the metals of
face-centered legislation structures, such as Pt, Au, Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of
the metal) between a laminating magnetic-recording layer and a composite-material layer, and a with a 0.3nm or more
thickness [ thickness Snm or less ] coercive force lowering control layer is made to come to be placed in the 4th this
invention.

[0031] The 10th and 11th this inventions are magnetic-recording data medium by which it comes to set thickness of
each class divided by composite-material layer of a laminating magnetic-recording layer as 3nm or more 20nm or less in
the 2nd and 3rd this inventions, respectively.

[0032] ‘

[Embodiment of the Invention] First, with reference to drawing 1 , an example of magnetic-recording data medium of
the gestalt of operation of this invention is explained. 1 is a substrate, and although the construction material of this
differs according to the class of magnetic-recording data medium, it is glass plates here, for example. On a substrate 1,
covering formation of the substrate layer 2 is carried out through a glue line 2. When a substrate 1 is a glass plate, as a
glue line 2, Ti is used and the thickness is 1nm, for example.

[0033] And covering formation of the laminating magnetic-recording layer 4 which consists of a Pt layer (or Pd layer)
and a Co layer on the substrate layer 3 is carried out. Here, as for this laminating magnetic-recording layer 4, the
laminating of the 0.6nm Co layer is carried out [ thickness ] at a time for 20 thickness to 0.6nm Pd layer by turns,
respectively.

[0034] On the laminating magnetic-recording layer 4, covering formation of the protective layer 5 is carried out. ThlS
protective layer 5 consists of C of 10nm thickness here, for example.

[0035] The above-mentioned substrate layer 2 Either of the metals of the face-centered legislation structure of Pt, Au,
Pd, Ag, Rh, Ir, and Cu, SiO2, aluminum 203, MgO, TiO2, Li2 O, CaO, It consists of composite-material layers which
consist of one (or either of the nitrides, such as Si3N4, and AIN, BN, Tin, ZrN, GaN) (or either of carbide, such as SiC,
TiC, ZrC, and TaC) composite material of the oxides, such as ZnO, ZrO, Y2 O3, and HfO. By having the presentation
which requires the substrate layer 2, the transition noise looked at by magnetic-recording data medium which consists of
a Pt layer (or Pd layer) and a Co layer, and which it has laminating magnetic-recording layer 4 can be decreased greatly.
Here, the substrate layer 2 is Au and SiO2. Consisting of a composite-material layer which consists of composite
material, the thickness is 20nm.

[0036] The material which cannot receive chemical change of oxidation, nitriding, etc. easily is chosen, and especially
Pt, Au, Pd, Ag, Rh, Ir, and Cu that are the metal of above-mentioned face-centered legislation structure used for the
substrate layer 2 are possible also for an alloy. Above-mentioned SiO2 used for the substrate layer 2, aluminum 203,
MgO, and TiO2, either of the oxides, such as Li2 O, CaO, ZnO and ZrO, Y2 O3, and HfO, (or Si3 N4 --) Either of the
nitrides, such as AIN, BN, Tin, ZrN, and GaN, (or either of carbide, such as SiC, TiC, ZrC, and TaC) consists of a
compound with the element which is easy to combine with oxygen, such as Si, aluminum, and Ti, or nitrogen, oxygen
and nitrogen, carbon, etc.

[0037] The field inboard and the perpendlcular direction magnetization curve of magnetic-recording data medium of
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operation of drawing 1 are shown in drawing 2 . [ of a gestalt ] In drawing 2 , a horizontal axis shows intensity-of-
magnetization H (kOe), and an axis of ordinate shows Magnetization M. Since the inclination (dM/dH) of the field
inboard magnetization curve of drawing 2 is steep compared with the inclination (dM/dH) of the field inboard
magnetization curve of drawing 15 , magnetic-recording data medium with few [ there are few interactions between
magnetic particles and ] noises which are contained in a regenerative signal for this reason is obtained.

[0038] Drawing 3 shows the playback spectrum when recording and reproducing the signal of constant frequency to an
example of magnetic-recording data medium of drawing 1 . In drawing 3 , a horizontal axis shows f (frequency) (MHz)
and an axis of ordinate shows a noise level (dB).

[0039] Drawing 3 and the playback spectrum of drawing 16 on the glass disk whose diameter is 2.5 inches Relative

magnetic head for the disk ] is 15 m/sec. It is made to rotate so that it may become. The signal whose frequency is
50MHz is recorded on formed magnetic-recording data medium by the MR head (magnetoresistive head) whose
recording track width of face is 1.2 micrometers, and regenerative-track width of face reproduces and measures the
record signal by the MR head which is 0.9 micrometers. When playback SUPEKURU of drawing 3 and drawing 16 is
compared, it turns out that the noise level of drawing 3 is lower than drawing 16 .

[0040] The rate of a coat of Au of the target of the substrate layer 3 of magnetic-recording data medium of drawing 1
(%) and the relation between Au ******** (04) contained in a film were illustrated as a characteristic curve to drawing
4 . Au and SiO2 which constitute the substrate layer 3 in the case of this measurement A volume ratio is Au:60% and
Si02. : It was 40%.

[0041] While changing the thickness of Co layer in the laminating magnetic-recording layer 4 in magnetic-recording
data medium in drawing 1 into 0.5nm from 0.6nm and changing into drawing 5 Pd layer whose thickness is 0.8nm at Pt
layer whose thickness is 1nm From the layer whose thickness is 20nm (Au+aluminum 203), when the substrate layer 3
is changed into the layer whose thickness is 20nm (Pt+aluminum 203), it can be set. The relation between the ratios
(S/N) (dB) of the vertical coercive force Hc (kOe) and the signal pair noise to the volume ratio (%) of Pt in the substrate
layer 3 is shown as a characteristic curve. In this case, magnetic-recording data medium is formed on the glass disk
whose radius is 2.5 inches, respectively. Relative velocity [ as opposed to the magnetic head for the disk ] is 15 m/sec. It
is made to rotate so that it may become. The signal whose frequency is SOMHz by the MR head (magnetoresistive head)
whose recording track width of face is 1.2 micrometers It recorded on formed magnetic-recording data medium,
regenerative-track width of face reproduced the record signal with 0.9micromMR arm head, and the ratio of the SOMHz
signal in the regenerative signal and the noise reinforcement which integrated with the noise from OMHz to 80MHz was
made into S/N.

[0042] Next, with reference to drawing 6 , other examples of magnetic-recording data medium of the gestalt of
operation of this invention are explained. By this magnetic-recording data medium, since a substrate 1, a glue line 2, the
substrate layer 3, and a protective layer 5 are the same as an example of magnetic-recording data medium of drawing 1 ,
that explanation is omitted and the laminating magnetic-recording layer 4 is explained.

[0043] By the way, by **** magnetic-recording data medium shown in drawing 1 , if the laminating magnetic recording
4 becomes thick, according to buildup of crystal grain, a noise will increase beyond the increment in an output and a
signal-noise ratio (S/N) will deteriorate. |

[0044] Then, the laminating magnetic-recording layer 4 of this magnetic-recording data medium The laminating
magnetic-recording layer which consists of a Pt layer (or Pd layer) and a Co layer Either of the metals of the face-
centered legislation structure of Pt, Au, Pd, Ag, Rh, and Ir, Si02, aluminum 203, MgO, Ti02, Li2 O, CaO, either of the
oxides, such as ZnO, ZrO, Y2 O3, and HfO, (or Si3 N4 --) It consists of one (or either of carbide, such as SiC, TiC, ZrC,
and TaC) composite material of the nitrides, such as AIN, BN, Tin, ZrN, and GaN, and thickness is divided and
constituted by two or more layers by the 0.3nm or more fragmentation layer 6 10nm or less.

[0045] By constituting the laminating magnetic-recording layer 4 in this way, the grain growth in the laminating
magnetic-recording layer which consists of a Pt layer (or Pd layer) and a Co layer by the fragmentation layer 6 is
stopped, and even if the laminating magnetic-recording layer is thick, the increment in a noise is suppressed.

[0046] When the thickness of the fragmentation layer 6 is thinner than 0.3nm, sufficient noise reduction effect is not
acquired, and when thicker than 10nm, the thickness of the laminating magnetic-recording layer 4 becomes thick too
much, and it becomes impossible to perform record sufficient at the time of high density record.

[0047] Thickness in the example of drawing 6 for example, Pd layer whose thickness is 0.6nm and thickness For
example, the laminating magnetic-recording layer which consists of 30 sets of layers which 0.6nm Co layer turns into
from Pd layer and Co layer by which the laminating was carried out by turns 20 sheets at a time, respectively For
example, by the fragmentation layer 6 of two sheets which thickness becomes from the layer which is 0.6nm
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(AutSi02), it trichotomizes and divides into every 10 sets of Pd layers and Co layers.

[0048] Next, with reference to drawing 7 , other examples of magnetic-recording data medium of the gestalt of
operation of this invention are explained. By this magnetic-recording data medium, since a substrate 1, a glue line 2, the
laminating magnetic-recording layer 4, and a protective layer S are the same as an example of magnetic-recording data
medium of drawing 1 , that explanation is omitted.

[0049] This magnetic-recording data medium minds a glue line (for example, Ti layer of 1nm thickness) 2. The soft
magnetism layer 7 which consists of NiFe, CoZr, or FeN by which covering formation was carried out on the substrate
(for example, glass plate) 1, Either of the metals of the face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir, and
Cu formed on the soft magnetism layer 7, Si02, aluminum 203, MgO, TiO2, Li2 O, CaO, ZnO, ZrO, and Y2 -- either
of the oxides, such as O3 and HfO, (or Si3 N4 --) It consists of one (or either of carbide, such as SiC, TiC, ZrC, and
TaC) composite material of the nitrides, such as AIN, BN, Tin, ZrN, and GaN. Thickness The with a 1nm or more
thickness [ thickness 30nm or less ] composite-material layer 8, It has the laminating magnetic-recording layer 4 which
consists of Pt layer (or Pd layer) and Co layer which were formed on the composite-material layer 8.

[0050] Now, if a soft magnetism layer is allotted to the magnetic-recording layer bottom for vertical recording, it will be
known that record transition can be written clearly, but on the other hand the noise of a magnetic-recording layer will
increase in many cases. Then, as mentioned above, if the above-mentioned composite-material layer 8 is inserted
between the soft magnetism layer 7 and the laminating magnetic-recording layer 4, the noise generated in a magnetic-
recording layer can be reduced.

[0051] When the thickness of the composite-material layer 8 is thinner than 1nm, the noise reduction effect is not
acquired, but when thicker than 30nm, the distance between the laminating magnetic-recording layer 4 and the soft
magnetism layer 7 separates too much, and the above-mentioned effect by the soft magnetism layer 7 becomes small.
[0052] In the example of drawing 7 , thickness uses 0.6nm Pd layer and the thing to which the laminating of the 0.6nm
Co layer was carried out at a time for 20 thickness by turns, respectively as a laminating magnetic-recording layer 4 as a
composite-material layer 8 using the layer whose thickness is 10nm (Au+SiO2), using for example, a NiFe layer as a
soft magnetism layer 7.

[0053] Next, with reference to drawing 8 , other examples of magnetic-recording data medium of the gestalt of
operation of this invention are explained. By this magnetic-recording data medium, since a substrate 1, a glue line 2, the
substrate layer 3, the laminating magnetic-recording layer 4, and a protective layer 5 are the same as an example of
magnetic-recording data medium of drawing 1 , that explanation is omitted.

[0054] In magnetic-recording data medium of drawing 1 , if the laminating magnetic-recording layer 4 on the substrate
layer 3 which consists of composite material is thin, reduction in coercive force will arise.

[0055] This magnetic-recording data medium consists of either of the metals of face-centered legislation structures, such
as Pt, Au, Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of that metal) between the laminating
magnetic-recording layer 4 and the substrate layer 3, and the with a 0.3nm or more thickness [ thickness Snm or less ]
coercive force lowering control layer 9 is made to come to be placed between it in magnetic-recording data medium

laminating magnetic-recording layer 4 is thin can be controlled.

[0056] In the example of drawing 8 , the holding power lowering control layer 9 consists for example, of a Pt layer.
[0057] Next, drawing 9 is explained. Carry out the laminating of Pd layer whose thickness of five sheets is 0.5nm,
respectively, and the Co layer whose thickness is 0.6nm by turns, and the laminating magnetic-recording layer 4 is
constituted. Pt is 50% and SiO2. The layer which consists of 50% and whose thickness is 30nm (Pt+SiO2) is used.
Inserting the coercive force lowering control layer 9 which consists of Pd between the laminating magnetic-recording
layer 4 and the substrate layer 3, other configurations show the characteristic curve which shows the relation between
the thickness of Pd layer, the coercive force (Hc) of the laminating magnetic-recording layer 4, and (kOe) to drawing 9
in magnetic-recording data medium made to be the same as that of drawing 8 . When the thickness of Pd layer is 3-5nm,
coercive force (Hc) serves as a peak (the peak value is abbreviation 2.5kOe).

[0058] Next, with reference to drawing 10 , other examples of magnetic-recording data medium of the gestalt of
operation of this invention are explained. By this magnetic-recording data medium, since a substrate 1, a glue line 2, the
substrate layer 3, and a protective layer 5 are the same as an example of magnetic-recording data medium of drawing 6 ,
that explanation is omitted.

[0059] In magnetic-recording data medium of drawing 6 , if each class of the laminating magnetic-recording layer 4
divided by the fragmentation layer 6 which consists of composite material is thin, reduction in coercive force will arise.
[0060] Then, magnetic-recording data medium of this drawing 10 is set to magnetic-recording data medium concerning
drawing 6 . Between each class divided by the fragmentation layer 6 of the laminating magnetic-recording layer 4, and
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the fragmentation layer 6 It consists of either of the metals of face-centered legislation structures, such as Pt, Au, Pd,
Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of the metal), and the with a 0.3nm or more thickness

[ thickness Snm or less ] coercive force lowering control layer 9 is made to come to intervene. By inclusion of this
coercive force lowering control layer 9, lowering of coercive force when each class divided by the fragmentation layer 6
of the laminating magnetic-recording layer 4 is thin can be controlled.

[0061] Next, the modification of the example of magnetic-recording data medium of drawing 10 is explained. In
magnetic-recording data medium of drawing 6 , if the laminating magnetic-recording layer 4 on the substrate layer 3
which consists of composite material is thin, reduction in coercive force will arise.

[0062] In magnetic-recording data medium which the modification of the example of magnetic-recording data medium

coercive force lowering control layer is not prepared. Between a laminating magnetic-recording layer and a substrate
layer Pt, It consists of either of the metals of face-centered legislation structures, such as Au, Pd, Ag, Rh, Ir, aluminum,
nickel, and Cu, (or either of the alloys of the metal), and a with a 0.3nm or more thickness [ thickness 5nm or less ]
coercive force lowering control layer is made to come to intervene. By inclusion of this coercive force lowering control
layer, lowering of coercive force when a laminating magnetic-recording layer is thin can be controlled. The holding
power lowering control layer in this case also consists of a Pt layer.

[0063] Next, other modifications of the example of drawing 10 are explained. Magnetic-recording data medium of other
modifications between each class divided by the fragmentation layer of a laminating magnetic-recording layer, and a
fragmentation layer like ** which omits a graphic display, and magnetic-recording data medium of drawing 10 It
consists of either of the metals of face-centered legislation structures, such as Pt, Au, Pd, Ag, Rh, Ir, aluminum, nickel,
and Cu, (or either of the alloys of the metal). While the with a 0.3nm or more thickness [ thickness 5Snm or less ]
coercive force lowering control layer 9 is made to come to intervene It differs from drawing 10 . Also between a
laminating magnetic-recording layer and a substrate layer Pt, Au, It consists of either of the metals of face-centered
legislation structures, such as Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of the metal), and a with
a 0.3nm or more thickness [ thickness Snm or less ] coercive force lowering control layer is made to come to intervene.
While being able to control lowering of coercive force when each class divided by the fragmentation layer of a
laminating magnetic-recording layer is thin by inclusion of the coercive force lowering control layer in a laminating
magnetic-recording layer according to this magnetic-recording data medium, lowering of coercive force when the
laminating magnetic-recording layer 4 is thin can be controlled by inclusion of the coercive force lowering control layer
between a laminating magnetic-recording layer and a substrate layer.

[0064] Next, with reference to drawing 11 , other examples of magnetic-recording data medium of the gestalt of
operation of this invention are explained. By this magnetic-recording data medium, since a substrate 1, a glue line 2, the
laminating magnetic-recording layer 4, a protective layer 5, and the soft magnetism layer 7 are the same as an example
of magnetic-recording data medium of drawing 7 , that explanation is omitted.

[0065] In magnetic-recording data medium of drawing 7 , if the laminating magnetic-recording layer 4 on the
composite-material layer 8 is thin, reduction in coercive force will arise.

[0066] Then, magnetic-recording data medium of drawing 11 consists of either of the metals of face-centered legislation
structures, such as Pt, Au, Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of this metal), and makes the
with a 0.3nm or more thickness [ thickness Snm or less ] coercive force lowering control layer 9 intervene between the
laminating magnetic-recording layer 4 and the composite-material layer 8 in magnetic-recording data medium of
drawing 7 . According to magnetic-recording data medium of this drawing 11 , by inclusion of this coercive force
lowering control layer 9, even if the laminating magnetic-recording layer 4 is thin, coercive force lowering can be
controlled.

[0067] For example, Pt layer as a coercive force lowering control layer 9 is made to intervene between the laminating
magnetic-recording layer 4 and the composite-material layer 8 in the example of drawing 11 .

[0068]

[Example] Next, with reference to the table Fig. of drawing 12 , the coercive force (kOe) and S/N (dB) of magnetic-
recording data medium of the layer system and layer system of the example of magnetic-recording data medium of the
gestalt of operation of this invention are shown.

[0069] The Co layer 15 whose thickness which Example a belongs to magnetic-recording data medium of the type of
drawing 8 , and contains Cr as an impurity is 0.5nm, i.e., Co85Cr, In magnetic-recording data medium which has the
laminating magnetic-recording layer to which the laminating of the Pd layer whose thickness is 1nm was carried out 30
sheets at a time by turns, respectively, and the substrate [ in which thickness is 15nm ] layer which it becomes from 80%
of Ag, and 20% of composite material of Ag and MgO by the volume ratio, respectively The coercive force lowering
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control layer which consists of a Pd layer and whose thickness is 3nm was made to intervene between a laminating
magnetic-recording layer and a substrate layer, and coercive force and S/N are 2.6kOe(s) and 28dB, respectively.

[0070] The Co layer 15 whose thickness which Example b belongs to magnetic-recording data medium of the
modification of the type of drawing 10 , and contains Cr as an impurity is 0.5nm, i.e., Co85Cr, The laminating
magnetic-recording layer to which the laminating of the Pd layer whose thickness is 1nm was carried out 15 sheets at a
time by turns, respectively, Consist of 80% of Ag, and 20% of composite material of Ag and MgO by the volume ratio,
respectively. By the fragmentation layer which magnetic-recording data-medium ******** which has a substrate [ in
which thickness is 15nm ] layer, and a laminating magnetic-recording layer turn into from 80% of Ag, and 20% of
composite material of Ag and MgO by the volume ratio, respectively, whose thickness is 3nm, respectively and whose
number is two While being trichotomized, the coercive force lowering control layer which thickness becomes from Pd
layer which is 3nm was made to intervene between a laminating magnetic-recording layer and a substrate layer, and
coercive force and S/N are 2.2 and 32, respectively.

[0071] The Co layer 15 whose thickness in which Example ¢ belongs to magnetic-recording data medium of the
modification of the type of drawing 10 , and contains Cr as an impurity is 0.5nm, i.e., Co85Cr, The laminating
magnetic-recording layer to which the laminating of the Pd layer whose thickness is Inm was carried out ten sheets at a
time by turns, respectively, Consist of 80% of Ag, and 20% of composite material of Ag and MgO by the volume ratio,
respectively. By the fragmentation layer which magnetic-recording data-medium ****#**** which has a substrate [ in
which thickness is 15nm ] layer, and a laminating magnetic-recording layer turn into from 80% of Ag, and 20% of
composite material of Ag and MgO by the volume ratio, respectively, whose thickness is 3nm, respectively and whose
number is three While being quadrisected, the coercive force lowering control layer which thickness becomes from Pd
layer which is 3nm was made to intervene between a laminating magnetic-recording layer and a substrate layer, and
coercive force and S/N are 1.7 and 33, respectively.

[0072] The Co layer 15 whose thickness which the gestalt d of operatlon belongs to magnetlc-recordmg data medium of
other modifications of the type of drawing 10, and contains Cr as an impurity is 0.5nm, i.e., Co85Cr, The laminating
magnetic-recording layer to which the laminating of the Pd layer whose thickness is 1nm was carried out ten sheets at a
time by turns, respectively Between either of each class which was divided by four layers in the fragmentation layer of
three sheets which consists of 80% of Ag, and 20% of composite material of Ag and MgO by the volume ratio,
respectively, and was divided into four layers in the fragmentation layer of three sheets of a laminating magnetic-
recording layer, and a fragmentation layer While allotting the coercive force lowering control layer which consists of a
Pd layer, between a laminating magnetic-recording layer and the substrate layer which consists of 80% of Ag, and 20%
of composite material of Ag and MgO by the volume ratio, respectively The coercive force lowering control layer
whose thickness it is thin from Pd layer is Inm is made to come to intervene, and the coercive force and S/N are 2.5 and
36, respectively.

[0073] If the number of partitions by the fragmentation layer of a laminating magnetic-recording layer is increased from
the coercive force and S/N of an example of this drawing 12 by drawing 6 drawing 8 , and magnetlc-recordmg data
able to control that coercive force lowenng by prepanng the coercive force lowering control layer like Pd layer it turns
out that lowering of S/N is also improved.

[0074] Next, with reference to the table Fig. of drawing 13 , the coercive force (kOe) and S/N (dB) of magnetlc-
recording data medium of the conventional example which should be compared with the example of magnetic-recording
data medium of the gestalt of operation of this invention and this are shown.

[0075] The conventional example is magnetic-recording data medium which carried out the laminating of the Pd layer
whose thickness is 20nm to the laminating magnetic-recording layer bottom which piled up at a time by turns 20 Pd
layers whose Co layers and thickness whose thickness is 0.4nm are 0.6nm, respectively, and coercive force and S/N are
3.4kOe(s) and 12dB, respectively.

[0076] It is magnetic-recording data medium by which Example e belongs to the type of drawing 1 , and Co layer whose
thickness is 0.6nm, and Pt layer whose thickness is Inm consist of a laminating magnetic-recording layer by which the
laminating was carried out 15 sheets at a time, respectively, and a substrate layer of the composite material which
consists of 70% of Rh, and 30% of TiN by the volume ratio, respectively, and the coercive force and S/N are 2.2kOe(s)
and 28dB, respectively.

[0077] The laminating magnetlc-recordmg layer by which Example f belonged to the type of drawing 8 , and the
laminating of Co whose thickness is 1nm, and every 30 Pt layers whose thickness is 0.5nm was carried out mutually,
respectively, They are 60% of Ir, and 40% of Si3 N4 at a volume ratio, respectively. In magnetic-recording data medium
which has a substrate [ in which the thickness it is thin from composite material is 40nm ] layer In the case where the
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coercive force lowering control layer which thickness becomes from Pd layer which is 3nm is made to intervene
between a laminating magnetic-recording layer and a substrate layer, coercive force and S/N are 1.7 and 25,
respectively. ’

[0078] The laminating magnetic-recording layer by which Example g belonged to the type of drawing 8 , and the
laminating of Co whose thickness is 1nm, and every ten Pt layers whose thickness is 0.5nm was carried out mutually,
respectively, a volume ratio -- respectively -- 50% of Pt, and 50% of Si3 N4 In magnetic-recording data medium which
has a substrate [ in which thin thickness is 20nm ] layer from -- In the case where the coercive force lowering control
layer which thickness becomes from Pd layer which is 3nm is made to intervene between a laminating magnetic-
recording layer and a substrate layer, coercive force and S/N are 1.5 and 30, respectively.

[0079] It is magnetic-recording data medium by which Example h belongs to the type of drawing 1 , and Co layer
whose thickness is 0.6nm, and Pt layer whose thickness is 1nm consist of a laminating magnetic-recording layer by
which the laminating was carried out 20 sheets at a time, respectively, and a substrate layer of the composite material
which consists of 70% of Au, and 30% of SiC by the Volume ratio, respectively, and the coercive force and S/N are
2.3kOe(s) and 33dB, respectively.

[0080] Ten layers of Co layers whose thickness which Example i belongs to the type of drawing 8 , and contains
Impurity nickel is 0.7nm, i.e., Co90nickel, The laminating magnetic-recording layer by which the laminating of every
30 Pt layers whose thickness is 0.8nm was carried out mutually, respectively, a volume ratio -- respectively -- 70% of Pt
layer, and 30% of Y2 O3 In magnetic-recording data medium by which the thickness which consists of becoming
composite material consists of a substrate layer which is 15nm from -- Coercive force and S/N are 2.0 and 30,
respectively in the case where the fragmentation layer which thickness becomes from Pt layer which is 3nm is inserted
between a laminating magnetic-recording layer and a substrate layer.

[0081] Example j belongs to the type of drawing 10, and it has the laminating magnetic-recording layer to which the
laminating of Co layer whose thickness is 0.6nm, and the Pd layer whose thickness is 0.5nm was carried out by turns.
While the thickness which the laminating magnetic-recording layer becomes from 90% of Au and 10% of ZrN by the
volume ratio, respectively is divided into two-layer by the fragmentation layer which is one sheet which is Snm between
a fragmentation layer and the divided laminating magnetic-recording layers -- nickel80Fe15Ta5 from -- it is magnetic-
recording data medium in which the coercive force lowering control layer whose thin thickness is 20nm was made to
insert, and S/N is 32.

[0082] -

[Effect of the Invention] In magnetic-recording data medium which has the laminating magnetic-recording layer which
consists of a Pt layer (or Pd layer) and a Co layer, and a substrate layer to the laminating magnetic-recording layer
according to the 1st this invention a substrate layer Either of the metals of the face-centered legislation structure of Pt,
Au, Pd, Ag, Rh, Ir, and Cu, SiO2, aluminum 203, MgO, TiO2, Li2 O, CaO, either of the oxides, such as ZnO, ZrO, Y2
03, and HfO, (or Si3 N4 --) Since it comes to consist of composite-material layers which consist of one (or either of
carbide, such as SiC, TiC, ZrC, and TaC) composite material of the nitrides, such as AIN, BN, Tin, ZrN, and GaN The
transition noise in a laminating magnetic-recording layer can decrease substantially, and can obtain suitable magnetic-
recording data medium for short wavelength record.

[0083] In magnetic-recording data medium which has the laminating magnetic-recording layer which consists of a Pt
layer (or Pd layer) and a Co layer according to the 2nd this invention a laminating magnetic-recording layer Either of
the metals of the face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir, and Cu, SiO2, aluminum 203, MgO,
Ti02, Li2 O, CaO, either of the oxides, such as ZnO, ZrO, Y2 O3, and HfO, (or Si3 N4 --) It consists of one (or either
of carbide, such as SiC, TiC, ZrC, and TaC) composite material of the nitrides, such as AIN, BN, Tin, ZrN, and GaN.
Thickness by 0.3nm or more fragmentation layer 10nm or less Since it comes to be divided into two or more layers,
even if a laminating magnetic-recording layer is thick, buildup of crystal grain can be suppressed and magnetic-
recording data medium which can control deterioration of S/N can be obtained.

[0084] In magnetic-recording data medium which has the laminating magnetic-recording layer which consists of a Pt
layer (or Pd layer) and a Co layer, and a substrate layer to the laminating magnetic-recording layer according to the 3rd
this invention a substrate layer Either of the metals of the face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir,
and Cu, SiO2, aluminum 203, MgO, TiO2, Li2 O, CaO, either of the oxides, such as ZnO, ZrO, Y2 O3, and HfO, (or
Si3 N4 --) While coming to consist of composite-material layers which consist of one (or either of carbide, such as SiC,
TiC, ZrC, and TaC) composite material of the nitrides, such as AIN, BN, Tin, ZrN, and GaN A laminating magnetic-
recording layer Either of the metals of the face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir, and Cu, SiO2,
aluminum 203, MgO, Ti02, Li2 O, Ca0, either of the oxides, such as ZnO, ZrO, Y203, and HfO, (or Si3 N4 --) It
consists of one (or either of carbide, such as SiC, TiC, ZrC, and TaC) composite material of the nitrides, such as AIN,
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BN, Tin, ZrN, and GaN. Thickness by 0.3nm or more fragmentation layer 10nm or less Since it comes to be divided
into two or more layers, while the transition noise in a laminating magnetic-recording layer decreases substantially and
becomes suitable for short wavelength record, even if a laminating magnetic-recording layer is thick, buildup of crystal
grain can be suppressed and magnetic-recording data medium which can control deterioration of S/N can be obtained.
[0085] The soft magnetism layer which consists of NiFe, CoZr, or FeN according to the 4th this invention, Either of the
metals of the face-centered legislation structure of Pt, Au, Pd, Ag, Rh, Ir, and Cu formed on the soft magnetism layer,
Si02, aluminum 203, MgO, TiO2, Li2 O, CaO, either of the oxides, such as ZnO, ZrO, Y2 03, and HfO, (or Si3 N4 --)
It consists of one (or either of carbide, such as SiC, TiC, ZrC, and TaC) composite material of the nitrides, such as AIN,
BN, Tin, ZrN, and GaN. Thickness A with a Inm or more thickness [ thickness 30nm or less ] composite-material layer,
Since it has the laminating magnetic-recording layer which consists of Pt layer (or Pd layer) and Co layer which were
formed on the composite-material layer While being able to write record transition clearly, magnetic-recording data
medium which can control the increment in the noise in a laminating magnetic-recording layer by existence of the soft
magnetism layer can be obtained.

[0086] According to the 5th this invention, it sets to the 1st this invention. Between a laminating magnetic-recording
layer and a substrate layer Since it consists of either of the metals of face-centered legislation structures, such as Pt, Au,
Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of the metal) and a with a 0.3nm or more thickness

[ thickness Snm or less ] coercive force lowering control layer is made to come to intervene While the transition noise in
a laminating magnetic-recording layer decreases substantially and becomes suitable for short wavelength record, even if
a laminating magnetic-recording layer is thin, magnetic-recording data medium which can control lowering of coercive
force can be obtained.

[0087] According to the 6th this invention, in the 2nd this invention, between each class divided by the fragmentation
layer of a laminating magnetic-recording layer, and a fragmentation layer Since it consists of either of the metals of
face-centered legislation structures, such as Pt, Au, Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of
the metal) and a with a 0.3nm or more thickness [ thickness 5nm or less ] coercive force lowering control layer is made
to come to intervene Even if a laminating magnetic-recording layer is thick, while being able to suppress buildup of
crystal grain and being able to control deterioration of S/N, even if each class divided by the fragmentation layer of a
lammatmg magnetic-recording layer becomes thin, magnetic-recording data medium which can control lowering of
coercive force can be obtained.

[0088] According to the 7th this invention, in the 3rd this invention, between each class divided by the fragmentation
layer of a laminating magnetic-recording layer, and a fragmentation layer Since it consists of either of the metals of
face-centered legislation structures, such as Pt, Au, Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of
the metal) and a with a 0.3nm or more thickness [ thickness Snm or less ] coercive force lowering control layer is made
to come to intervene While the transition noise in a laminating magnetic-recording layer can decrease substantially, and
it can become suitable for short wavelength record, buildup of crystal grain can be suppressed even if a laminating
magnetic-recording layer is thick, and being able to control deterioration of S/N Even if each class divided by the
fragmentation layer of a laminating magnetic-recording layer becomes thin, magnetic-recording data medium which can
control lowering of coercive force can be obtained.

[0089] According to the 8th this invention, it sets to the 3rd this invention. Between a laminating magnetic-recording
layer and a substrate layer Since it consists of either of the metals of face-centered legislation structures, such as Pt, Au,
Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of the metal) and a with a 0.3nm or more thickness

[ thickness 5Snm or less ] coercive force lowering control layer is made to come to intervene While the transition noise in
a laminating magnetic-recording layer can decrease substantially, and it can become suitable for short wavelength
record, buildup of crystal grain can be suppressed even if a laminating magnetic-recording layer is thick, and being able
to control deterioration of S/N Even if a laminating magnetic-recording layer is thin, magnetic-recording data medium
which can control lowering of coercive force can be obtained.

[0090] According to the 9th this invention, it sets to the 4th this invention. Between a laminating magnetic-recording
layer and a composite-material layer Since it consists of either of the metals of face-centered legislation structures, such
as Pt, Au, Pd, Ag, Rh, Ir, aluminum, nickel, and Cu, (or either of the alloys of the metal) and a with a 0.3nm or more
thickness [ thickness Snm or less ] coercive force lowering control layer is made to come to intervene While being able
to write record transition clearly, magnetic-recording data medium which can control the increment in the noise in a
laminating magnetic-recording layer by existence of the soft magnetism layer, and can control lowering of coercive
force even if a laminating magnetic-recording layer is thin can be obtained.

[0091] While being able to suppress buildup of crystal grain and being able to control deterioration of S/N even if a
laminating magnetic-recording layer is thick since it comes to set the thickness of each class divided by the composite-
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material layer of a laminating magnetic-recording layer as 3nm or more 20nm or less in the 2nd this invention according
to the 10th this invention, magnetic-recording data medium by which sufficient coercive force is acquired and sufficient
noise reduction effect is acquired can be obtained.

[0092] Since it comes to set the thickness of each class divided by the composite-material layer of a laminating
magnetic-recording layer as 3nm or more 20nm or less in the 3rd this invention according to the 11th this invention
While the transition noise in a laminating magnetic-recording layer can decrease substantially, and it can become
suitable for short wavelength record, buildup of crystal grain can be suppressed even if a laminating magnetic-recording
layer is thick, and being able to control deterioration of S/N Magnetic-recording data medium by which sufficient
coercive force is acquired and sufficient noise reduction effect is acquired can be obtained.

[Translation done.]
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1.This document has been translated by computer. So the translation may not reflect the original precisely.
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